Cadmium stimulates prostaglandin E2 synthesis in osteoblast-like cells, MC3T3-E1.
The effect of Cd on prostaglandin E2 production in osteoblasts was studied using cloned osteoblast-like cells, MC3T3-E1, which were established from new-born mouse calvaria. Treatment of the cells with Cd caused a dose- (0-10 microM) and time- (0-24 h) dependent increase in the release of prostaglandin E2 from the cells into the culture medium. A lag time of 4 h was required for the onset of the phenomenon. The release of [14C]arachidonic acid from prelabeled cell membrane was little influenced by the Cd treatment, while conversion of [14C]arachidonic acid to prostaglandin E2 by the homogenate of the cells treated with Cd was enhanced as compared to that by untreated cells. The stimulatory effect of Cd on prostaglandin E2 production was abolished in the presence of cycloheximide (100 ng/ml). By Western blot analysis with polyclonal rabbit anti-cyclooxygenase antibody, it was revealed that Cd treatment augmented the amount of immunoreactive cyclooxygenase in the cells. These results strongly suggest that Cd stimulates prostaglandin E2 production through the induction of cyclooxygenase in MC3T3-E1 cells. This effect of Cd may be involved in the mechanisms of Cd-induced bone injury.